CEIMTRAL PROCESSOR INSTRUCTION FORMAT 

MACHINE CODE 



1st. 
CHARACTER 


Znd. 
CHARACTER 


3rd. 
CHARACTER 


(th. 
CHARACTER 


Sth. 
CHARACTER 


Operation 
Code 


Most 

Significant 

Row 


Most 

Significant 

Column 


Least 

Significant 

Row 


Least 

Significant 

Column 



OPERATION 



MODULE ADDRESSING: 



M ADDRESS (OPERAND) 



For Central Processor Instructions ttie Module Designation of tfie Operand 
is determined by the "X" Bits of the 4th. and Sth. Characters. The follow- 
ing table of bits illustrates Bank Addressing, 



"X" BIT 
CHAR. 4 


"X" BIT 
CHAR. 5 


MODULE 
DESIGNATION 


ABSENT 


ABSENT 


1 


PRESENT 


ABSENT 


2 


ABSENT 


PRESENT 


3 


PRESENT 


PRESENT 


4 



EXTERNAL FUNCTION INSTRUCTION FORMAT 



MACHINE CODE 



1st. 
CHARACTER 


2iid. 
CHARACTER 


3rd. 
CHARACTER 


4ttl. 
CHARACTER 


sth. 
CHARACTER 


Function 


Sub 

Function 

A 


Sub 

Function 

B 


Sub 

Fuction 

C 


Sub 

Function 

D 



looa ao-coLUiviN code 



80-Col. 

Card 

Code 


Printable 
Characters 


XS-3 

Code 


80-Col. 
Card 
Code 


Printable 
Characters 


XS-3 f" 

Code ^ 


12-1 
12-2 
12-3 


A 
B 
C 


01 0100 
01 0101 

01 Olio 


7 
8 
9 


7 
8 
9 


00 1010 
00 1011 
00 1100 


12-4 
12-5 
12-6 


D 

E 
F 


01 0111 
01 1000 
01 1001 


12 

11 

12-0 


& 

-(minus) 

7 


01 0000 

00 0010 

01 0011 


12-7 
12-8 
12-9 


G 
H 
1 


01 1010 
01 1011 
01 1100 


11-0 
0-1 
2-8 


1 (exclam.] 

/ 

+ 


10 0011 

11 0100 
11 0011 


11-1 
11-2 
11-3 


J 
K 

L 


10 0100 
10 0101 
10 Olio 


3-8 
4-8 
5-8 


:(colon) 


01 1101 
10 1110 
01 0001 


11-4 
11-5 
11-6 


M 
N 



10 0111 
10 1000 
10 1001 


6-8 

7-8 

12-3-8 


> 
' (opos.) 
. (period) 


11 1110 
10 0000 
01 0010 


11-7 
11-8 
11-9 


P 
Q 
R 


10 1010 
10 1011 
10 1100 


12-4-8 
12-5-8 
12-6-8 


n 

[ 

< 


11 1101 

00 1111 

01 1110 


0-2 
0-3 
0-4 


S 

T 
U 


11 0101 
11 Olio 
11 0111 


12-7-8 
11-3-8 
11-4-8 


$ 

+ 


01 nil 

10 0010 
10 0001 

" 00 0001 ! 
00 1110 
10 1111 


0-5 
0-6 
0-7 


V 

w 

X 


11 1000 
11 1001 
11 1010 


11-5-8 
11-6-8 
11-7-8 


] 

; (semi-col) 

A 


0-8 

0-9 




Y 

z 




11 1011 
11 1100 
00 0011 


0-2-8 
0-3-8 
0-4-8 


7? 

, (comma) 

% 


11 0000 
11 0010 
11 0001 


1 
2 
3 


1 

2 
3 


00 0100 
00 0101 
00 Olio 


0-5-8 
0-6-8 
0-7-8 


( 

\ 
) 


10 1101 
00 1101 

11 nil 


4 
5 
6 


4 
5 
6 


OO 0111 
00 1000 
00 1001 


Blank 


Space N.P 


00 oooa 



MEMORY MATRIX 



ROW AND COLUMN MACHINE COOE 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


Sp 


: 


B 


4 




1 


F 


, 


1 


5 




- 


2 


7 


B 


8 


D 


[ 


< 


. 


H 


c 


\ 


G 


A 


6 


I 


3 


9 


E 


i 


- 


' 


• 


' 


M 


i 


z 


W 


. 


J 


N 


'' 


s 


K 


P 


S 


Q 


u 


^ 


=■ 


n 


' 


T 


' 


" 


/ 





+ 


L 


R 


" 


fi 


' 



X ABSENT 



X PRESENT 




'7| 



CENTRAL PROCESSOR 
IIMSTRUCTIOIM REPERTOIRE 



IIMPUT/OUTPUT - IIMSTRUCTIOIM REPERTOIRE 





SAAl 
OP 


open 


DESCRIPTION 


MACH 
CODE 


OPERATION 


11 


rt 




« 


Ltr 


M.l 


Load Ascending ARl oi 7 


So 


r 


(Mein|-»(ARlor2) 


LDr 


M.l 


Load DescendiniARl 012 


2 


+ 


(Meir|*(ABlDr2) 


IPI 


M.L 


Lnad Punt Descending 


IS 




(Mem)— (Print Butter) 


S«r 


M.L 


Stole Ascending ARl « 1 


* 


M 


(ARl D[ 71->(Mni) 


SDr 


M,l 


Stole Descending ARl 01 2 


t 


@ 


(ARl 0f2)-(MeFn) 


%n 


M.L 


Stole Punt Descending 


1 




(Prim BLilfer)-(Mem) 


SM 


M,L S 


Stiitt Riglit 


F 




(Mem)->(Mem Ascending) 


SNL 


M.L S 


Shitt Lett 


- 




(Meir)— (Mem Descwiling) 


CI.' 


M.L 


Cleat Aiea to SiHces 


I 




Spates- (Mem) 


sc 


M.L C 


Stole Cliaiactei 




# 


C-*fMBni) 


at 

i 
s 
o 
u 


Ui 


M.L 


Comoaie Aloha ARl oi 2 


5 


N 


(ARIar2): (Ifcm) Alpfia Nuineric 


CNr 


M,L 


Conipoie l4onieiio ARl 0( 2 




% 


[ARl or 7): (Uteni) Algebraic 


IC 


M 


Inclement and Compare 


- 




(Mem)— Update— (Mem) 


CU 


M.L C 


Compare Chaiaclei Alpha 




^ 


(Mem) : C Alpha Numeric 




J 


M 


Jomp Uncooditionat 


2 




(Brancn— (Mei^) 


J6 


M 


Jomo Gieatei (Nuoieiict 


B 




(Brancli- (Mem) il Gieatei 


Jl 


M 


Jump Less Than (((umeiic) 


T 




(Branch— (Hera) It Less 


JE 


M 


Jump Eouat fNunteiic) 


i 




(Branch— (Mem) \l Equal 


JEt 


M 


lumo Equal (Alpha Numeiic) 


8 




(Branch- (Meml it EqiwI 


Jilt 


M 


Jump Uneqoal (Alpha Noneiic) 


7 




(Bianch-fMera) it Unequal 


JP 


M 


Jump Posiliue (Aiithmetic) 


7 




(Brancli- (Merrt) it Positive 


Jll 


M 


lump Negative (Aiithnielic) 


B 




(Biancli- (Mem) i! Negative 


JZ 


M 


JumpZeiodC&Aiilhmelic) 


B 




(Btandi— (Mem) il Zera 


n 


M 


Store PAK in X REG-Jump 


D 




(PAK)— a REG). (Brancli— [Mwn) 


n 


M 


Stoie X REG in M 


t 




(X REG)— (Mem) 


JSI 


N 


Juiup Alt Switch 3 




V 


(Branch— (Item) ir Alternate Switch 3 on 


JOF 


M 


Jump Arithmetic Oveillnw 




V 


(Branch— (Mem) il Arithmetic Overllo« 


E 

X 

1 


«Mr 


M.L 


AddAlg ARl 01 2 to M 


- 


:> 


(ARl or I) -. (Meffl)-(Meml « Sign Cmnpare 


•Rr 


M,L 


AddAtg MtoARl 01 2 


# 


a 


(Meni)-KARI or 2)— (ARl or 2) « Sign Cimpare 


SMr 


M.l 


SubloctAlg ARloi2tiDmM 


H 


y 


(Mem)- (Afil or Z)-fMem) w Sign Compare 


SRr 


M.L 


SubliactAlg M tiomARIoi2 


C 


T 


(AR! or 2)-(Mem)-(ARl 0( 2) " Sign Compare 


MIL 


M.L 


Multiply 


\ 




[Mem) < (ARll— {AR2| 


DIV 


M.L 


Divide 


G 




(AR2^[Meni)-(AfiUfH(2) 


o 

111 


TRL 


M.L 


Tianslate 


A 




(Mem)— [Meml Translated 


szs 


M.L 


Supress AR2 & Sture Ascendmi 




6 


(AR2 E(tilBd)-[Menii 


LWS 


M.L 


Load AR2 v./Sign S Zone Delete 




7 


(Mem)- (AR2 with Edit) 


mr 


M,L 


Zooe Delete ARl oi 2 


3 


L 


(Mem)-[ARIor2iiv7oneDBletei 


SED 


M.L 


Edit ...AH2& Store Ascending 




R 


(AR2 Edited)- [Mem) 


UM 


M.L C 


Logical And 




5t 


(H)AC-[M) 


lOR 


M.L t 


Logical Oi 




^ 


[MlvC-rMi 


■SK 


M.L 


Bit Shilt Ciiculariy 




?^ 


Shill[l Chr Mem) Circularly One BfI 



3 



I = Register 1 or 2 

M --■ Most Signilicanl Locstiori 

L = Lenplh ol Cperwr 

S ^Hiifnber ot Shitt Poiitmni 

C = Character Stored in the Instruclinr 

'i "Logical And 

V "'Logical Di 



li 



(^ 


SAAL 
OP 


OPER 


DESCRIPTION 


MACH 
CODE 


OPERATION 


J 

s 

UJ 

a 

3 


PTI 




Punch Tesi 




(Processor Interlock) It Punch Actwe 


XF 


REA 


Read Card 




Card— (Card Butter) 


XF 


PHI 


Piinl - SPl 




(Print BuHer)— Punter SPl 


XF 


PRZ 


Piinl - SP2 




(Print Buller)— Printer SP2 


XF 


PR? 


Print - SK7 




(Print Buffer)- Printer-Channel 7 Or Loop 


XF 


PUR 


Punch 




(Punch Buffer)— Punch 


XF 


RPR 


Read -Print -SPl 




Car()-(Card Butter) (Print Butferi-Prinler -SPl 


XF 


ltP2 


Read- Print -SPZ 




Card— (Card Bulter) (Print Butter)— Printer - SP2 


XF 


RPH 


Read - Punch 




Card- (Caid Buffei] (Punch Bufteri— Punch 


XF 


RPP 


Read- Print -SPi -Punch 




Uaio— (Caid Buffer) [Piml Buller)— Punter - SPl 
(Punch Buder)- Punch 


XF 


SK2 


Skip 2 




(Advance Paper)— Channel 2 On Loop 


XF 


SK4 


Skip 4 




(Advance Paper)— Channel 4 On Loop 


XF 


SK7 


SKIP 7 




(Advance Paper)- Channel J On Loop 


XF 


RCI 


Read Code Image 




Card-(Buffer Code Image) 


XF 


PCI 


Puncli Code Image 




(Punch Butler Code Image)— Punch 


XF 


RXC 


Read Auxiliaiy Code Image 




Caid Aux Reader- [Bullet Code Image) 


XF 


RX1 


Read Auxiliary SlhiSel ] 




Card Au> Reader— iBulfer) Stkr Sel 1 


XF 


RX2 


ReadAu«iliaryStkrSel2 




CardAuxReader- (Biil1er)SlkrSel2 


XF 


RX3 


ReadAuMliaryStkiSeU 




Caid Aii> Reader- (BufleO Stkr Sel 3 


XF 


PSS 


Punch Stkf Sel 




(Puncfi BulfeO— Punch SIki Sel 


XF 


RRP 


Read Read Punch 




Caid Punch—(Read'Punchlnpul Buffer) (Read Punch 
Oulpul Buffer!— Puncti 


XF 


RRS 


Read/Read Punch Stkr Sel 




Card Punch— (Read /Punch Input Btilfer)(Read Punch 
Output flulfer)— Punch Stkr Sel 


XF 


RRC 


Read/Read Punch Code Image 




Card Punch- (Read /Punch Input Bufler Code Image) 
(Read Punch Output Buffer Code Image)— Punch 


XFC 


MACHINE 
CODE 


Special Instructions 




Input Output Card System Combinations 


a. 
< 


XF 


RP1 


Read Paper Tape ! Frame 




Paper Tape— (Buller) 1 Frame 


XF 


RPI 


Read Paper Tape 80 Frames 




Paper Tape-lButferi 80 Frames 


XF 


RPS 


Read Paper Tape Through Sentinel 




Paper Tape— (Buffer) Through Sentinel 


XF 


PP1 


Punch Paper Tape 1 Frame 




(Punch Sullei I Fiame)— Papei Tape Punch (No Parity) 


XF 


PPS 


Punch Paper Tape to Sentinel 




[Punch Butler To Senlioel)— Paper Tape Punch (No Paiity) 


J 


XF 


PIP 


Punch Paper Tape 1 Frame 




(Punch Butler 1 Fiamel— Paper Tape Punch (w/Paiity) 




XF 


PSP 


Punch Paper Tape lo Sentinel 




[Punch Bulter To Sentinel) -Paper Tape Punch (w/Parily) 




M 


Jump Parity Error 




Branch— (Mem) it Parity Error 






JCI 


M 


Jump Channel 8 




Branch— (Mem) It Channel 8 


UI 

a. 

iS 

y 

z 
o 


XF 


RT,.BFfl.L 


Read Tape Normal Gain 




Mag Tape— (BuflEi) Normal Gam 


XF 


RT,+4.BFn.L 


Read Tape High Gam 




Mag Tape— (Bulfei) High Gain 


XF 


WT,.BF„,L 


Write Tape 




(Buflef)^MaE Tape 


XF 


ER,.8F„,L 


Erase Beloreftile 




Erase Mag Tape - (BuHef)— Mag Tape 


XF 


BS, 


Backspace 1 Block 




Backspace 


XF 


RW, 


Rewind Servo 




Rewind 


JPE 


M 


Jump Paiity Erior 




BranrJi— (Mem) It Parily Error 


JIT 


M 


Juiflp End of Tape 




Branch— (Mem) If End ol Tape 


< 
z 

i 

t~ 
ua 

Z 

< 


XF 


SNt 


SendDLT80Chaiactets 




(Butter)— S-^DLT 60 Chsiacteis 


XF 


SNS 


Send DLT Through Sentinel 




(Buffer)-**DLT 


XF 


RCD 


Receive DLT lo EOM 




(OLTT-f*-Bii(ler 


JPE 


M 


Jump Parity Error 




Branch— (ttem) If Parily Error 


JE1 


M 


Jump End D( Time 




Branch— (Mem) End of Time (No Trattic 20 Seconds) 


PTI 




Pause TestOLT 




(Processor Interlock) It DLT Active 


o 
o 


XF 


Sh.BF„.l 


Send Bullet lo lODl 




LButlCiClHiaclers—IDOl Buller 


XF 


Rh.BFn.L 


Receive [rom IQOl 


V 


(Data)— Buffer 


JM 


M 


Jump Interrupt Unit 1 


V 


Branch- (Wemi If 100! Read, 


m 


M 


Jump Alert 


V 


Branch— (Mem) It iOOl Inleriocked 



JPUT/aUTPUT-STORAGE AREAS 
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N5LATE TABLE 



lAODULE e 



32 I 7 3 4 5 G 7 S 9 10 11 12 13 14 MS IB U IS 19 20 21 22 23 24 25 2G 27 28 29 30 31 



MACHINE ADDRESSES: 

MEMORY MODULE 1 

MEMORY MODULE 2 

MEMORY MODULE 3 

MEMORY MODULE 4 



FROM 

0001 
0962 
1923 
2884 



TO 

0961 
1922 
2883 
3844 



S =Sew) Number 

BF"n = Memory Module '1 Itirough 4) 

L = Lerglti of Operari, 



FGM 1099 



